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w m m 

[oooi] zjozm », m&fc^9^y?mMmz.m~rzh<DX\ i&nx^m^^sm 

[0002] m^m^<D^it^mKir^wj:^<Di^tvx,m^'mm^^^x^m 
mm^&&m^^z.t&nt£ibtix\,^o ^mmm^u^tL-x^ tz.tx.\^y 

[0003] -ty^y^m^*-— Mt, &m^y^y?Wm:ti®x-X\^ 0 2rm±y^y?&& 
[0004] Z.<D£.?teZ.bfab. •tey^yr&m^^—M-Z. 'hmxmte&b, &mm\&mz> 

[0005] m*m&\z.tt^xte, ±m\^tix^i^\i\cmx.x^ mmmticM-r^m 

^.—/vKhoxn. ^iz.m^^m^y^y^mmm^mcmnx\^^.t 
^M*tt5 0 i«9A#:^}-^, ^m^y^yymmz&^xmmnm&^x.z>mm®i 
^y^yym*nm-%mu\^y^y7m&mmn^ 

[0006] ^^i5^^M^fcU#^^»ir^^^^!^^^^#5^*<D|feSt#:-fe^55/^ 
m.mmtVX^ fc£;U£#§m00-344571^^(#W:£itn) fcmM£thtdb<D 



WO 2005/082806 2 PCT/JP2005/001463 

an 6 )X«m&tlZ>QmtL,X, 38000GHzJ^_hO{it^L x ffimm<DUm.W$kb\^ 
T-80— +40ppm-^C _1 ^»{tt^i-, ££*VCV^ 0 

[ooo7] m&istt^yf&m^*.— Mz.m^^m^^m^mm^xot'r^m 

[0008] -fe^y^Ji^v^— /V^Jl^i^^WKffiV ^r^T^S XoK-fZiz. 

\-£m-£tcfem<D &yt£&m*m\ ^i&m&hz> 0 
thb<D&mz^mmmfctmmmj&vx, &m±7^y?mm&mz>iaz, &m 
/c^^^iooorwrtv ^tci&uxm^x^h<Dxmtriittj:h^\ 

[0010] ^n^MjibT, #W^^llC|S^$tl,fc^#:-fe75:y^m^O#^^f* % 11 
40-1600X;<Dm)&Mm&m^£tiX^^X, lOOOT^T ^OM^W^^BTfg 

[ooii] #s-fe^^^s^^*5v>T, i^j^^^^^b, i)^mmfo<r>mmmt 
%"smK-tz>in^ ^^m^^m^^y^mfDi&mn.m^^xh^o * 

^ff^Cifcl : #^2000-344571^^ 

[0012] ^x% z.(Dmw<D g loooxi^y (om&xmj&tt^bft^ifcx&K) ^ 

&&*'h£<mm-r%z.b& i *imxh<9, ^cm^^Qm^m^b^x^^ mmw 
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[0013] z.<Dmm<vm<D @ mz. ±m.<Dm^ft^^ynmw%mf&^xmbtizmm& 
[ooi4] z<Dmwimzmmfc't : 7^y?mj&wte, ±&vt£&ffi&)wm&te&:irz>tz.ib, 

2rLi 15m*%, -v^^A^rMgO^T*30-50m*%, 

2 

b o m#-ei5-3om*%, ^r-rm^sio ^#-eio-35m*%. m&*zno& 

2 3 2 

2 3 

[0015] ^(D^0^iC#S«^^r9^^fi.^^^V^T, *^^#7^;££3~20M 
[0016] ^KD-fe^^^^70m*%J^_h-^^-, ^of2©t7vy«^6-3 

[0017] z.(Dmm Kmzmufc±9^yn&f&m^ mtm (cuo) z^f&ftb-rzmkm 
%k±7$.y?mM.mikm(Fe o )^^b-r^m^m^^y^^xxfm 

2 3 

4b^>tfV(MnO )^^^^i-^^H-eV^V^-fe9^^^C0^<^t>l^^ 

2 

btezm3<D^^iy?n^&£b^&^btim&.v\,\ ^m^. mi^^y^n 
^ m2<D±^y^^xxf^dr4m^^^<D^m'm^ioomm^bi,tib 

w*^ov^T«2ma^^T^-al^m^^^>^3<^-fe^?^^o^ti-*^ov^ 

[0018] frV^mifyXfe.U (Mg, Zn)SiO |^^+B^«fmb#»^-efc^^^W* 

2 4 
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[0019] -7^r;V^ryy(Y^ MgO^SiO £tf>^/Wt^ MgO/SiO itX\ 1. 92—2. 04 

2 2 

[0020] mi^-fe^^^^O^^^DSO^l /* m^Tt?fc5-id s 0*bV\ 

[0021] m2<D±7^yy&3zkVXi^ ^?>mxhv^V&&±l&ftk1rZ±7*v?ffiM 

fr^mik^*^%^}&ftb1r%±7^y?nM%0. 5-5. 5MA%^X^z 

[0022] m2C0ir^^^m^ N ^?>-mxbv>-^VJ±%^f$ftk1r%±^y?1ift3i 

^tf^^l-^. ^^^nV^^te, SrO^TiO £<£>^e/Wt^ SrO/TiO 

2 2 

Jt-e, o. 92—i. 05(Dh(D-vh^tH)mi£.^\ 

^hn^^A^r^^^1*S-fe7^^^0Jt^®ffl^ N 1. 5-7. 5mVg-CfeS 
^ir^^^OSrTiO (222) ®fC^f-t-^X^lHl^ft o -^(D^!^^1000W 

3 

[0024] z.<D&m\&. -ate ±mvtdfmtfc^^ynmwziooox;uT<Dumx*m!& 

[0025] Sfc, -tf)^^ M**Lfc«afe<o|6»tt*9$y^lifc, IfiSHft-fe^^amii 
igUT^ttb^iH^^^^#x.^, 3WBSl-fe95y^«-?-«iBiK:t>lRl«-fett5. - 

[0026] ^(Dmrnm^mmm-t^y^m^Wu^ mm^^y^mtkh^mm^n 
, i5&±<Dt£mmm&mirz>z.ki>m-£^\ 
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[0027] ±m^mmm±9^y^m^ *mxte s &<D&tmffinmtm*bm&.£thZ 

o 

[0028] m<Dmmmm-?n, mmmmum^ x(Ba c a sr >o- y { mo ) (zro ) 

a b c 2 1-m 2 m 

}-zRe O (fcfcUx,y*5a:TJ«z0^4:{«/V 0 /o-efcoT,x+y+z=100-t?fe«9, 

2 3 

a+b+c=l, 0^b+c<0. 8, 3o<£tft)^m<0. 15T-&9, Re}»±2S5ci{ic^ 
^<it)lit^ )X»m$tl, (Ba Ca Sr )0£{(TiO ) (ZrO ) }£Re O t 

abc 2 1-m 2m 23 

CD^rA-M/&it(x, y, z)/&^ ^#<DH3^i-35ci|a^0^*5V^-C, J&A(7, 85, 8) 
, ,&B(7, 59, 34), ,&C(0, 59, 41)^^-^0(0, 85, 15)-effl**b5^i$l*l (fc 
fcU ^A^B^^^_h{i^^V\ )KLfc6, SiO ZkCDtf^Xfrb 

2 

[0029] ±IB0io^lfe^^J;^i«M«^3|sf«> Li o££b^tf-£aW;£bv\ 

2 

[0030] ^2<7>^Ji^t?«, ifm«W£B3> xBaO-yTiO -zReO (fcfcb, x, yfc 

2 3/2 

<J;^zO^^«/^%-efco-C,x+y+z=100T^«9, 8^x^18, 52. 5^y^65 
*D<tU?20^z^40T?fe«9 > Re^^m^^CO^^^lS-Cfe^o )T?^£*1^ Ba 
O-TiO -ReO %k J t7^y?m.$Lmt, 10-25M*%tf>SiO % 10— 40M*%<£> 

2 3/2 2 

B O N 25— 55M*%<^MgO, 0— 20M4%OZnO x 0— 15m*%<^Al O ,0. 

2 3 2 3 

5— 10m*%^>Li O&itFO— 10M;%<DRO (fcfcU Rfc^ Ba, Sr&J^Catf) 

2 

[0031] ^*/K*^^h££j&#£-r5 

iooo < c^T<D?a^-e^i-6^^^r^, r<D^tcj:oT#<b^fc^l4 

4k¥&)$:femmti, itmmm-itmm^<. Qfi^ii<, ^ 
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f 

[oo32] Lfc^ot, z.<d&w \mzmm&±7^y?m&fr*h<>Tmmm±7^y?'m* 

[0033] i©»W^«5l6iftfr«5y^TB^»"eH:, ^^^^o^AS^OM 
[0034] ro^^t^^i^^-fe^^^m^^, t&ftUbW^WS&fco-c. Btfbffl 

2 3 

2 

f 

[0035] ^o^§g^^^sM^^^m^-ifi5n o p^, mm&±9^y?mtkbizmmt$ti 
m*m\^x\ >5£, mmm±y^y^m^w a (Dm^m^xxf^mit^m^t^ 
[0036] _hiBi^M«ttir^5/^jg# N ffi&vfcnitttem2<nmMMmfc&zmnnm 

b&X%%o 

[0037] mi^mmmmimzmmmmttm^i o&$b^Asx\, ^t, mm^^y 

2 
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2 

[0038] *fc, m2<Dmmnmiz.&z>mmm mumt. m^mm^xm^ ^Qftt^u 
mmm<Dum&M(Tco (Dmrnmuxhtttb, mmmmmmm^ht^m 

;v^E(Dmm:^^m^^m\\Kmm-^t^x^ 0 

[oo39] [gii]Eii{*, ^(Dmm^m^mu^^y^m^m(Dm^t^mmm±9^y^m 
TW a <D~mt\^x<D±7*iy?&m^^—^i&^irmmmx$bz> 0 
[gi2]iii2}4, mu^vti-t^y^m^^-^i^m^x^-rmnmx^o 
[Ei3]gi3{i, muz.^L.tz^v^y^m^^— ^uzmttmrnnte-ty^ypmi 
^m^^mmnmm<D^\^m\^n^^tt^^{Ba c a sr )o-y 

a b c 

{(TiO ) (ZrO ) }-zRe O (D^r/HfiJ&ifc (x, y, z)^ir^7m.^MX^ 0 

2 1-m 2 m 2 3 

[MM*, ^o^bj mi£±^yy*mf$w<Dm&tf£zmmm± : 7^yy'm 

^&<Dm<DMtlsX<DLC7^/\s*2l(DKm&^1rMUmX&Z> 0 
[El5]El5te. El4^^LfcLC^/V^21^-^x.^)^lHl^0-efcS o 
[IH6]|36ta. El4iC^LfcLC^/V^21^3t«{^$>fco-C^X@^#$tvS 
^ra$^D B D^LT(D^O^S^:22^^LT^i-^|l|T^o 

[0040] 1 ±9^yy-&m*r^*.— ;v 
2 

3 WBBMy^y^m 
6 ftg^^l 

7, 43, 45, 46, 50, 52, 56, 57, 59 If 
8 ^^frii 
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21 

23 %Hff a *fc 

24-27 w^wm 

28—40 ±7^y?i?})—>i/—h 
41, 44, 58, 60 n^f/W?*— V 
42,48,49,54,55,61 3lttJL/^— > 
47, 51, 53 aj^^fv^— V 

[0041] M»Mli:«5l6»f#^^Jia^tt,7*^^>rh(Mg SiO 

2 4 

•T«|&i0>-fe?$y*»5fU:, ^*>*&/^>*A(CaTiO ^^fca-fc-TS-fe^y* 

3 

3 

(TiO ) Z^jfrftb-rz-K? 5y^5tea^>Jfc««M;9»tf4x5^3&< W> 

2 

S^P^^bT0^2<D^^vjy^^t,*:^^^7^^^^^0-CfcS^ 
[0042] IWiv^Li 0^-C3-15m*%^ v^v^>>^MgOi 

2 

^-r*3o-5om*%, *^&b o ^-ei5-3om*%, ^msrsio m&rzi 

2 3 2 

0— 35^*%. M#&^ZnOm#-C6— 20m*%, &£Tfi. T/V^-^A&Al O & 

2 3 

^l-CO— 15m*%^-ev^ 0 Z.<D&#fr'(W&f9Xtes Li (Mg, Zn)SiO 

2 4 

[0043] *->^^7^(Ctttl5y^!>^fi, Li (Mg, Zn)SiO <Dmtf&ftkt£Z&<D 

2 4 

*5WC yWAO-g-^ftSrLi Otf-e3- 15m4%t-PS^Lfc<D}* % 3^*%* 

2 

jflre*>*fc, looor^T^^^m^b^^-^lB-efc^.^^^^v^-c.Li ( 

2 

Mg, zn)sio ^^iswtu-^-f % -at^ Qmm<m, mx. i5Ms%^nx.5 

4 

^fl^^T, U (Mg, Z^SiO^^ffi^m^:^ QflS^JSC it^^ 

fem>&<tez>tc#>x$>z> 0 v^-VJ*<D^mmzM\~>x^ u o^-e4-iom*%r* 

2 
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[0044] mz s ftVfr'm#?X\Z&i&lZ ) ^y&>&J*ti: x U (Mg, Zn)SiO *£»H*Btf>« 

2 4 

% 3omm%3tffix~hz>b, 'm^m^^^x, u (M g , z n )sio ^^ts^^ttj^-f 

2 4 

#>X&Z> 0 •*^>VJ±<D^mn, J;«9$f*b<«, MgO^T*30-45m*%i!$ 
[0045] ^^-r^^^*3V^.*:^^(D^i^B O &^-C15~30M*%l-Pgfe 

2 3 

m^m^^^x^ m&mmru ^itmhm<^. Qmm<ftz>ti 

2 3 

itliaot, ^fr^WC, Qfjt^j;«9^<^ x ^f CN CaTiO x SrTiO ^oitF 

3 3 

TiO b<DRJ&&&1&<teZo 

2 

[0046] *^>nft*f^K:^*n5^*H:, U (Mg, Zn)SiO 1&Mift<vMf$.J$.ftbti:Z> 

2 4 

2 

>fbUfeV^£i>fc!5, l&jr. 35m&%&mx.Zb. m^m^^X, Li (Mg, Zn)Si 

2 

4 

IXtt, SiO K&MVX15— 30M*%^tu5o ^«ot, ^^^Qfitt^^ 

2 

[0047] ^^^Sb?f^^*lx51gi&tt, Li (Mg, Zn)SiO ^+i<D«^5>^5 

2 4 

m^znomwx6-2omm%^m^tz(Di^ 6mm%^mx&z>b. m^m^ 

VvT\lE#&i&SLi (Mg, Zn)SiO QlK<^£T^b^i$^t££i&T£iir 

2 4 

<fe><5o 

[0048] t/k-^^ *!?^>rift^^^^^n*v^^fcfc^*^ ai o mnx*i5m 

2 3 
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2 3 

2 3 
2 3 

[0049] £tf>3B9! lC#5^#:^9^^m^{-*5V vC, **^>fflfctf?;*»5fcW:* £f £U 

[0050] ±m<D& ^ &v^mtf7xffi^mmm%si±^ttz.t&ffr-2iv^ ^tift<o 
[0051] m^ts^ ^^^^7^^<^^^r*fi> 3m*%^-b-efcti/fi, xo'ptz 

f 

-fe^5/^0^&#£&3CaTiO tt, +800ppm/ t C<£> r % |DC<SrTiO +17 

3 f 3 

OOppm/'CCD t , |^IC<TiO fit, +450ppm/°C<75 t St^TSo H&!r4WL 

f 2 f 

#7*«>Atf>T &^r5o-*l£>3rfflVvr, ±30ppm/ t C^P fc 3<Dr £r#5fc#>f;i 

f f 

[0053] %&l(D±7^y?ffiM<D^J$fr&£%Z7*/UX'T7<4hte, MgO^SiO t<D*r/l>tt& 
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% MgO/SiO itX\ 1. 92—2. 04<Dh<DX3b%Z.b&#f-i&,\<\ MgO/SiO tt& 

2 2 

2 4 

T.SiO MgO&itfMgSiO frTTfiJW'JrftKthlM&fc&lz. 

2 3 

[0054] ^/V^7 i 7-rhW^^^*^5^4o/ oWT - x?fe 
S^i^J:«J0*UV\ ^«4feJfe&S5M*%&«;tS^ mt£ft<DQfflN&TU £ bi- 
te, ^^«J^fett^^b-r5it^*>53a^-C*)5o W!£itLTte, Al O N 

2 3 

B O , CaO, Fe O , MnO % NKX SnO , SrO. ZnO. P O . TiO , ZrO „ Li 

23 23 2 2 25222 

2 2 

[0055] mi<0±9^y^M(Dfp ifr*fr&D50tel ju m^T~e*>5£fci& s 0*L-V\, 

[0056] »^ibT(OB2(D^^^^}*,^^^jo^?)*^Mrao«#i4^ 
[0057] ^(Dir^^TfeKMLT, CaTiO &^f&ftbirtt9^y?ffiM&^£tlZ 

3 

zts m&mz&^x* omi>m<ti:z>z.bi>sib*). 

[0058] l£fc, SrTiO &^f$ftbirZ±7^y?mM&*£t?m&KU. *©^«W:13fi 

3 

[0059] £fc, TiO tt&ftblrtty^yfmmz, Migklkm&±tf 

2 

$m&+$tt£##£*5fc«>fctt, 0. 3mfi%£*Jr£tf££j&W*L-V\, fcfcU 30 

mm%&Mx.z>b, m&fttz&^x, itmnm&m<w, utm&mz&tf&fcmm. 
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[0060] ^jb\ ^2©-fe95^«&^^LT, SrTiO Sr^5>ti-«'fe9^^«&5|c*5«J;OTiO 

3 

2 3 
2 f 

SrTiO ^fflV^^(D^/&S % CaTiO ^TiO £fflV^d^J;*^ Jfc^iB; 

3 3 2 

2 

[oo6i] ^tlt, srTio Mo bms-^ttzmtRvtcm^ \ ^com^m 

3 2 

gEl^*£r, mUW-^^y^Umo^m^n^X, SrTiO ^ir^^^^^ov^x 

3 

te:6— 13m*%^UTiO ^ir^^^klo^TteO. 3—5. 5M4%£1-5-£ 

2 

[0062] srTio 3 ^-fe^5^^*^ 6 m»%^-efc^^, mt&fto &mm$iwc<Dumm 

3 

2 

[0063] *fc, &2tf>-fe75s^*&*as, ^^^hn^^ASr^^^-r^^^^ 
«r£tri§-6-K:tt\ ^^^r-nV^Afci:, SrOiTiO £<£>^e/Hfc^ SrO/TiO 

2 2 

JfC\ 0. 92—1. 05<D*><D-efc5i£tfW*bV\ 
[0064] SrO/TiO it^l. 05%j®^5^^ ^^OSrO^^^o^^g-fS-^ 

2 

jftSfes,, &ft. Sr TiO ^©jgiffidswrn-r S^i:t>«>So Sr TiO mmttiirZb. 

2 4 2 4 

£;ft^«*<&m£«#:(TCC)(0J6»tett* SrTiO ktt®?tZ>b. /J^V^ft, ^ 

3 

<fe><5o 

[0065] flfe^r, SrO/TiO it^O. 925fc}SrT?a>5^ SrTiO £TiO bi>S$rm"t-Z>Z.k&$> 
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5 0 £0>#W-ett, TiO &W&mu1rZ>~b&3bZ)tc%>, SrTiO ^iOTiO 

2 3 2 

3 2 

[0066] ±&<dW(&, ^*>wt*hxii'^j>&i&&fthtt±^y?mtt-z, f-^m^b 

MtL-Xit, NbO JeO,Na O^ipff htl&o ZJfrb<O^WfoVZ. m&Xh 

2 5 2 3 2 

[0067] &tt, ^^>-^bn^i>A^^^^i-§-fe:^^^^m<Dit*®a«, 1.5-7 

[0068] ^^^^bn^^iN^^^^t-^ir^^^^*^, ^^"fe^^^^CD 

SrTi0 3 (222) m^n^xm^^—^m^^lOOOUAiXh^t^ <fc«9 
#*U/\, ^^liS^lOOO^-efc?)^, SrTiO <^J,tt^fc£«9iiK&<, #7* 

3 

[0069] &±<D£??j;mmfc±7^y?m)&m^ lOOO'CWT 

[0070] ^<D^0^lc#§^^-fe^^^m^«. ±^Ufc^l*3^tJ?02CDir75:^^ 
^^^^^^^^^^^^AnxiT, gl>fb3@ (CuO) ?r^^-i:-rs^^^ 

2 3 

2 

^<D^mAiz.^^x^imM^r,^xxfm^^^±^y^mM<D^ 
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<dx\ m<D±7^ym^<D^mm%mttmzM j $>'t-ktfx%. 1000 

f 

[oo72] mm. ^(Dmm^m^mui^±^y^m^<Dm^k^mmm±^y^m^ 
B\^tc±^yy-&m^~—^i&ftML,xm^m&mxhz> 0 

[0073] -fc^s/^JI^-v^— /H tt, 2>m-t9^y?mWi2&mx.X\< 

[0074] ^tt-fe75y^S3^, ^(D^m\z.^muw^^nmm^mm^xmhfi 

^ttmmm&mvx^Zo 
[0075] mi?, mmn^^y^m^^ tct^n^>m^v^M^^^ijn^tcm^ 

[0076] #s-fe^55/^s^2^. (Dwmmw^m^-x\ ^ mmm^ki^x^ mmm 

^5^«3^tJ?4F^O#^#ffil-fp v oT^$tt5rt§|S^i^6. ±7 
^yy-m3&> £U4<D<& , m<Dh<D&-mmirZ>£? \Z.mfZ>\?T-fo—JVmW-7 . &&Xf£ 

[0077] ±ifc<Dft&mifcm6<D5%, mnn&^9^y?m4\zm&L.xmibfrz>h<D<D\,^ 
[0078] &m^y x ^yy-mm<n±mia^mm<Dm*M&9-i7*mm£nx^z> 0 mm 
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[oo79] &m-t7^y?w&L2(D±m\z.\^ m*m&9-i7&is—/uvirz±ft(Dmm&* 

(Dh<DKn^&}iz.mwi£tix^z, 0 
[oo8o] ^fc, -t^yf^m^*-— /nii, &m^^y?&M2(DTm±.\z3&mzrtf^ 

[oo8i] «^^^#jg^^-/vi m^^^y^mm— wm^mm^m v ^t^-t 

[0082] -r&frtK *i\ ^l4^^vjy^a3(Dfcfe<D-fe^5:^^^y-^i/--h^^^tt6 

[oo83] mx. SMm^^^^S4^*^i-§^^mw^(Dfcfe<DR^m#:-fe75:^^ 
ynmmtvx, tit^. urn cd - (4) ^j^uht^ovN-r 

o 

[0084] (l)#F^2001-80959^^(ei|B^$^<};5^x(Ba Ca Sr )0-y{(TiO ) 

a b c 2 1-m 

(ZrO ) }-zRe O (fcfdU y^j;t;z©^|j:^%T^ot, x+y+z=10 

2 m 2 3 

0T*fc«9, a+b+c = l,0^b+c<0. 8, *5j;U?0^m<0. 15-Cfc«9. Re}»±^ 
^C^(D^^<^lS-^fc5o )-C^^tt. (Ba Ca Sr )0<H(TiO ) (ZrO ) 

a b c 2 1-m 2 m 

Re O b<D*r;Ha.f&tt(x., y, z) ^#(D[E|3{^i-35nm^ia^*3V^-C, ,&A(7 
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, 85, 8), ,&B(7, 59, 34), ,&C(0, 59, 41)*3«t^D(0, 85, 15)-effl£*v5|B 
mft (tctcU J^b&Bb%Ui&M±.te*g&&\ ) t-fc^ 3iJ$.ftb^ SiO ^(Dtf? 

2 

^*»5>*S, |gl<£>§ij/&#i\ Mn^tp, |g2cDgiJj&#££^iP^^fcoT % ^ 
#£lOOM*g|$£U5:£:^\ Bl^g'Jfife^O. 1-25M^#., ^(DM&fr&M 
nWk&XO. 5-20Jt4SB^t^ ^rOJ;5^^«#:-fe^5/^^^ 0 
[0085] (2)#^2002-97072^^{i|B^$tv6J;5^xBaO-yTiO -zReO (fcfc 

2 3/2 

U x, y*5i;U?z0^4{«/V%-CfeoT, x+y+z = 100T*fc9, 8^x^18. 52. 5 
^y^65*5il^20^z^40-e$>«9, Rete%±iS5ci?f cD^K£M®^&5o )X~M 
£*L3, BaO-TiO -ReO ^-fe^^^l^^li:, 10— 25M;%<£>SiO , 10—4 

2 3/2 2 

0fi4%OB O „ 25— 55fii%(DMgO > 0— 20j|*%CDZnO, 0— 15fiA%0 

2 3 

Al O N 0. 5— 10M;%CDLi O^W^10it%©RO(fcf£U RfJ, Ba, Sr 

2 3 2 

[0086] (3)#^ll-310455#4H$i-fe^£H3£5&BaO-TiO -ReO -BiO %k 

2 3/2 3 

*7^S'^!|»*(^b,Rett*±IS5c3tf)fc, 13-50m*%<OSiO N 3— 30M*% 

2 

COB O ^40~80MA%<DT/l'M±&&MWt4kQB&£TfO. 1 — 10mfi%<OLi 

2 3 2 

[0087] (4)#W¥ll-228222#^|Rfc§Bffc$;h^£5:fcBaO-TiO -ReO m^^y 

2 3/2 

^*CfcfcURete#±fg7G^)£, 13-50M*%CDSiO , 3— 30M%<7>B O 

2 2 

, 40— 80m*%cOT/^y±^^M^b^)*3J:U ? 0. 5— 10M*%cDLi O^r^tf 

3 2 

[0088] fc*3, _hlB (1) cDi^f|«#:-fe7^5/^m^f*, Li 0£$£>{^i^aW*U> \ 

2 

[0089] #cKl, _h|B (1) - (4) <T>\ /^^ffimte 
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[0090] ±^<Dx^\^xnhtitzmm^y^y^v—^y—h^xxfmmn^ 

[0091] ^iK. ±&<D£?iZL^Xmbtbfrtk<Dmmfc%lOOOX;SXT, tcbx.&800— 1000 

[0092] m?.. g-m-ty^yy-mmomm^ ^mwtfm&Mm^x, m^^-uz 

jgigcU mm®i* J ryy p l8$:mtfi?Z)Z.bl££<>X^ ^^y^M^^—^l^ 
[0093] ^(DXote-t^yy-^m^*.— #Jfi^^«2t;i<f ;t3*fc 

m&*7^y?m 3*k ^<Dmw \z.&%mnw-^7^ynm,m*mx ^xm&i5tix%> 
<9, zbiz., mmmm-8^m^ta^mm(D^^(D4^^m^^b\.x^ 
rfttstixx^(Dx\ mm&±7^yy-m3(DitMmmm<, ^mmm.^wLm.^ 
Khmti. QitK, zmx., Hbmmmmmu ^mmmmntc±^y^ 
^m^^—^i^n^b^x^o 
[0094] H4^v ^06^ z.<Dmn \~$kz>m mft^^y?ffi-j&M<Dm&bftzmmm't7 

[0095] lc^/^2i«. Ei4^-r,£5^ mwc^mm^titcmm^^y^m^hox 
mf&£tizmmnmmbvx<Dw a *m3$:m7L. z.<D&&*m3(Df\-mm±x 

26*5 £T$27&Wttf htlXX VB. 
[0096] LC^/l^ltes 05^-^5^ «^-fl;^1244oil525(D^^ii:^J^^tLfc 
2o^^^^^Ll*Dj:U?L2^it^L, -r^^>-^Ll*3j:t^L2(D^^M 



WO 2005/082806 



18 



PCT/JP2005/001463 



[0097] Ei6£#mL-c *E<omm{t22^ m^ti^t\zxoxn^m3t^^ 

[0098] ±7^y??V — i/*s— h28-40co#* ^ z.(DmW K^^UW-^y^ynm.m 

[0099] El5^^t- < t5^>'^^>'^Ll^j:tJ?L2^bt^^^^^^C^^ 

[0100] -tey^yy-fV— l/is— h30iz\^ ^^^^L10-gp%^i-§=i-r/w^— > 
41/»/&£*i5££t>i;i, r©a^;W^- >41<^-;«^bMtre>3lfflL^— >- 
42^^$tV, =t^/w^— ^41 t'T*— /^#:43^{tbtL^o 

[oioi] -fe75^^^i;-^-h3i^^ N -rv^^^LKD-§B^«^i-^-r/w^-v 
y44<Dm^mt, matter*— ^mw-43\zMWztsfiz>o 

[0102] -fe^S^y— yi/— h32fC« % _b^(Dlf T^— /V^45^^^^fT*— 

/V^^46^^{t^>^o 
[0103] -fe^s^y— h33(U2, drt/^^^C©- ^^-T^^VlJv-^ 

£tM9/»/&$*T,5 0 £/c, -fe^s/^y— >^-l>33K:ra:, iff^UilfT*— /v^ 
#46 ^^$tV^l^T^~/V##:50^^}t^n^o 
[0104] -fe^^iW— >^>— h34(C{*. *^<y?l/XC<D-1$%M)&1r%^yT^- ; V-s<? 

o 

[0105] -fe^s^y— h35fc:^, ^^/^^yxco- IfB^m^i-^^^V^-?^ 
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[0106] ±7^yWV-^>—h36ia*. ±3£<DtfT*— /V^56{C^$tb§t"T*- 
/]^#57aS8S!tt£>*b3o 

[0107] -fe^s^y— h37{c», <i:/ir*9isxL2<D— M&Mi&1rz>=i'(/w<?>- > 

[0108] -fe^s^y— b38l51«, -f^^^L20— SUSrfltjEfe-f-S^^/W-?^— ^ 
6iaS7&£$*L5o =^/W<*— ^6O0H&#«SWU ^U^tlfT*— /^flS59t!lgaK 

[0109] U±.<D£of£mmmifckL,X<D, =>4/W*#—^4U 44, 58£>£tJ*60, §| tUL^ 
— i/42, 48. 49. 54, 55*5«fct*61, 45, 46, 50, 52, 56, 57 

*SJ;tf59, Jte6>r5Hl3>^*>~9-/^— ^47, 5l&£Tf53&l&l&1rZ>fcfotioXf±s 

[0110] £<£>^Jg#22$r#5*:«>, t7V7^y- h28— 40?:, m6K^Vtdm^X 

mmu mttfa\zM&'fz>z.bt>mti:frnz>a 

[0111] %<D&* ^(D^S^22^1000r^T, fc^X.^800-1000 c COMSt?^i-S 

[oii2] m^-s to&*{*23<D*t>mm±\z.. ^wm4— 27&j&f&£M 0 ^.tihm^-m 
m24—27<Dj&m<Dtiit>, tcbx.a, miztctem&3i&ftbirz>mn&<<— xbnm 

[0113] ^_hoJ;5^b-C, LC7^^2i*r#S^i:*s-e#5o 
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[0114] fc*5 % Jniet^TiS, ±7^y?J?V—>i/-h28-40<D&* *K Z.<DftW\Z.mZ>ffi 
[0115] r<D3PJ^5i^fr1?^^m^ 

[0116] ^^l^(3:^^i^ii:#:^5^^m^i-J:oT#^n^#tt^^i-^/c 

[oii7] mmmi) 

[0118] [^1] 
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[0119] m^&^T. W^fE-^-j ^*£#L7c^Ote % ^l^K<D^ffl^(D|i.^*i- 

[0120] m ^^#7*^05-^ r^f^b^Rrj^fc^r^f^kHitj-efcofc^ 

[0121] fte, mm^^y^m^m^^.iv^mi(D±^y^m^tvx, ¥-i%*m(*p 

3 3 
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[0122] m2\z^viz&p;w\z.mzmmfciz ! 7^y?mf&®&nztcit>, ±m^ftmi 
[oi23] im\ 





1**4 


^ 1 W 127 ^7 7m 


+ rh kr J 








#-*§■ 


111%) 






mm 
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15.0 


CT 


11.0 
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[0125] ^2^*5V^, ^mi<D±y^&]<Dmiat, mi<D±7^y?1fo3iZbL,X<DM 

g SiO ^<DM4^^$ttTV^ 0 

2 4 

[0126] *fc> r^i?^^^j^(t5ramj(D^(c« % ^i<Dr^9^IE-^j^$^ 

[0127] *fc, rW2<D±7^y?} (CifcttS rffifSj ©flHfclfS, &20>i^y*ttefci:t/C. Ca 
TiO (=CThSrTiO ( = ST)*5,£OTiO (=T)OV^WffiV^tvfc^^^$ 

3 3 2 

[0128] m2iz^tc^^K%^mm^^ynmmioommm^n^x, 

3ommmu^xi^nu ro^^w^^u wfevwf&Mfo&ntco ^ur, 
&mw*. iooox:&,r<Dumxm^,u m^tt^mu^^y^m^w-^mt^ 
[0129] m3^m-rxo\^ #is»;iov v-c. ftmrnmi s ) , Qm. &mm$i%c<7> 

r 

f 

[0130] e .Qm&xxfz (Dmma^mm^m^m^m^\ mimm^mno 

r f 

r 

muz v v-c pct (^w^— 2o < c:*3 .rata*]-® 
fc^^LT, rojr^u m^^it^h^tcm^-ia^^m^Mm^0x^^ 

kL,x, rxj-e^Lfc„ 

[0131] [^3] 



WO 2005/082806 



24 



PCT/JP2005/001463 





um 
#•*§■ 




Qffll 
(GHz) 


(ppm- 0 C H ) 
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28000 
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11.2 
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o | 
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[0132] m3Km^xh^<Dmm<D$mft<Dm*& j %-iz.i^ **m£tix^z> 0 
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2 4 

S^feLTOCaTiO x SrTiO 3o£OTiO <D&t£<bhinfatbfeZ>ffiMbfrg 

3 3 2 

f 

[0134] mi-*fbT, ^l^Ufc^f^Glf*. Li OdS3mft%*^-C$>9, ^(Dtcft. ^ 

2 

tb«rfflv^^2*5J:^3©W;3tsH-e«:, lOOOt^T^m&T&aSLto&^oifc, fife 
^f^G4«. Li oaSl5M;%£j@*.T:i8«J, *:<Dtz.#>^ ^ltt^fflV>fcfW4-C 

2 

[0135] ^f9^G5tt, MgOdS30SS%*?»-e*>9, ^(Dtztb, mSrfflv ^ci^s-m, Q 

[0136] ^f^G9«, b o tfsi5M%*j«rea>9, ^9^k^HMTc«>ofco m^-. 

2 3 

G12}*, B O aS30m*%£j©*.-C*3^ *«>fc«>* £ft«rfflV\fcf*m<mj\ Qf 

2 3 

[0137] ;*f^G13te, SiO z a*10fifi%5fciS-Cfc!>, ^COfc*. ^^bT^&^ofco 

2 

[0138] #9*G17tt % ZnOdS6Sfi%*?»-CS)t), Wfctf), Ztl&m^1t$mi4-Cfc, 
[0139] #9*G2itt % Al o dSi5fiS%S^B^.T33t), ^rtf>fc#>. £*uS:fflv\fc:Wfl- 18}2 

2 3 

[0140] (HK^|2) 

o/sio ^-/Hfc, ^^»53J: - a ? ¥^^(4 , ^^D50)^^-S> 7*JV#? 

2 

[0141] Jfcio, g*4K:*5Vvr, HKO-fe95y^rF4j*>e>35i5-fe9^«&5Ntt, IHfe^ll^43 
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yt#m) ^j;o-rs«^bfco mi^^y^M^^n^mm-i, mo.bo 

2 3 2 3 

, CaO, Fe O , MnO , NiCX SnO , SrCX ZnO, P O , TiO , ZrO , Li O, N 

23 2 2 25222 

2 2 

[0142] [^4] 
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[0143] ^4S£:fcV^ ^mi(D^^y^^-liC*^H\^tch<D^^(D^m<D»^.^^m 

[oi44] m5K^t^nm^^mu^y^iy^m)^^n^tcib, ±5zg<D^4^bfc 

[0145] [*5] 
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[0146] ^5^331 vt\ f£jSf#^*£ttUbk<D{j\ &4\ZJjkVtt£5K, r©fBJ©0* 

[0147] ^50 r^^SWf9^J©«i^i-J;5^. ^<©H*^2-Ctt, 

[0148] *fc, M^|2m ^2©-fe9^^«&*^UT, ^5<D l"Jg2<Di?^^J 

tt«raa©*^-TJ:5»!:,5pJg3(ftgi. 5/zm<DSrTiO ( = ST)^*5J;U?W 

3 

2 

[0149] Jfc*5, ^5{C}*, Ittfe^a^i-^rtfe, ^2{d^U7b^|Sf29^^$tt*CV^ 

o 

[0150] ^s^b^^^^^^ir^^^m^^v^T, mmMKvm 

r f 

[0151] [^6] 
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-10 


o 


37 


9.2 


51000 


-6 


o 


* 38 


9.3 


45000 


-7 


X 


39 


9.1 


33000 


-6 


o 


40 


9.3 


14000 


-4 


o 


* 41 


9.4 


8000 


1 


X 


* 42 


i 





[0152] m6izm^xh^<Dmm(D0ia^^mm7b^^ntzMM^ia^ xtm&tix 

[0153] ^35—37, 393oJ;tMO-ekiu M4{Z.mUt£.0i^ 3llOir^;/^!|&pfcF4£ffl 
\^zMPc29<Dm&bm^ MgO/SiO ^r/Vit^l. 92—2. 04<D$5ffl^fc«9, ^ 

2 

^V>5^fe#*»SS-t-S,Sl<Z>'fe9^*&*rF2j, TF3J, TF5J, rF7j£U;U?rF8j 
[0154] r^fe^LT, ^3|Sf34-e^ > MgO/SiO ^-/WtriU. 92*?«rt?fc5^1©-fe95 

2 

^^rFijMv>7bo-e, jkfW^^tt^^ 0 -cv ^c 0 mif, mmsxte, Mg 

O/SiO ^e/Ht^2. 04&Mtt^l(D±7^y?BMrF6]&m^^<DX*^k¥&} 

2 

[0155] *W4i"Ctt:, ^Ittit^ssto/^g^^^^^rFgj^v^^ 
[0156] *fc|sf42-ere\ sp*&«ES (f iC*aD50) ^1 M m^jfc5lSl<D*9$y*i&5lcrFl 
[0157] (^^!I3) 
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3 

, mft&stfe. ffijfcxmmvrmz.*.*), sr-no (222) <D\B\$rK°—?frb?k#)fc 0 xm 

3 

mmfe-e-y-^y^ym&o. 02 0 ti,tc 0 

[0158] [^7] 



|g2<7) 


SrO/Ti0 2 










Vltt 


mm 




(m 2 /g) 




* S1 


1.07 


BaO, Fe 2 0 3 , Al 2 0 3 


0.15 


4.5 


2200 


S2 ! 


1.05 


BaO, Fe 2 0 3 . Al 2 0 3 


0.15 


4.5 


2200 


S3 


1.02 


BaO, Fe 2 0 3 , Al 2 0 3 


0.15 


4.5 


2200 


S4 


0.96 


BaO, Fe 2 0 3 , Al 2 0 3 


0.15 


4.5 


2200 


S5 


0.92 


BaO, Fe 2 0 3 , Al 2 0 3 


0.15 


4.5 


2200 


* S6 


0.90 


BaO. Fe 2 0 3 , Al 2 0 3 


0.15 


4.5 


2200 


S7 


1.00 


BaO, Fe 2 0 3 , Al 2 0 3 


0.90 


4.5 


2200 


* S8 


1.00 


BaO, Fe 2 0 3 , Al 2 0 3 


1.05 


4.5 


2200 


* S9 


1.00 


Nb 2 0 5 , CaO, Na 2 0, BaO 


1.50 


3.0 


2000 


* S10 


1.00 


BaO, Fe 2 0 3 , Ai 2 0 3 


0.15 


1.3 


2500 


S11 


1.00 


BaO, Fe 2 0 3 . Al 2 0 3 


0.15 


1.5 


2350 


S12 


1.00 


BaO. Fe 2 0 3 , Al 2 0 3 


0.15 


5.5 


2200 


S13 


1.00 


BaO, Fe 2 O a , Al 2 0 3 


0.15 


7.5 


2000 


* S14 


1.00 


BaO, Fe 2 0 3 , Al 2 0 3 


0.15 


8.0 


1500 


* S15 


1.00 


BaO, Fe 2 0 3 , Al 2 0 3 


0.15 


7.0 


850 


S16 


1.00 


BaO, Fe 2 0 3 , Al 2 0 3 


0.15 


6.5 


1200 



[0159] m7fc&^X, r||2<D-fe^5/^|E-^J^*^#Lf^(D« N ^(D^0J(D0^LV^ 

3 

[0160] m8\z^tc^nm^m^mm^y^yi7m^^^tcit>. m8<Drm2<D±y* 

yy-liztetfZmMwmfcTFlrX?^ ±;£(^7ie:^U$:SrTiO &±y^yy-ffiM 

3 

rsu— rsi6jov^-rtt>6\ o^mOTio (=T)^^^tv^e 

2 
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[0161] sfc, m8K^K&uwKmzmmfc±7^y?mi&®&%z>t£#>, ms<D \^^r 
[oi62] tsbi^ m8K^tc^umm^mm^y^iynm^m^fcib^ ^mmm 

3"T*tt, »10*9$S'^5fti:LT, ^|fc0yi<E>i&£*Pm ^40llO-fe7^rF 
[0163] [*8] 











H2<7)t75^ 






(Sfi%) 


mm 


KU%) 


mm 


m(H%) 


* 


50 


81 


G23 


9.0 


S1/T 


8.5/1.5 


51 


81 


G23 


9.0 


S2/T 


8.5/1.5 


52 


81 


G23 


9.0 


S3/T 


8.5/1.5 


53 


81 


G23 


9.0 


S4/T 


8.5/1.5 


54 


81 


G23 


9.0 


S5/T 


8.5/1.5 


* 


55 


80.5 


G23 


9.0 


S6/T 


9.0/1.5 


56 


81 


G23 


9.0 


S7/T 


8.5/1.5 


* 


57 


81 1 


G23 


9.0 


S8/T 


8.5/1.5 


* 


58 


81 


G23 


9.0 


S9/T 


8.5/1.5 


* 


59 


81 


G23 


9.0 


S10/T 


8.5/1.5 


60 


80 


G23 


10.0 


S11/T 


8.5/1.5 


61 


81 


G23 


9.0 


S12/T 


8.5/1.5 


62 


81 


G23 


9.0 


S13/T 


8.5/1.5 


* 


63 


81 


G23 


9.0 


S14/T 


8.5/1.5 


* 


64 


81 


i G23 


9.0 


S15/T 


8.5/1.5 


65 


81 


G23 


9.0 


S16/T 


8.5/1.5 j 



[oi65] m8i,z^tc&nmim%mmfc±7^?m)&Mzm\<^x^ mmmi^m 
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[0166] 13*9] 









Qffifi 


r f 










(GHz) 


(ppnv°C ') 




* 


50 


8.8 


9000 


-15.0 


X 


51 


8.9 


45000 


-8.0 


O 


52 


9.0 


47000 


-7.5 


O 


53 


9.0 


52000 


-8.0 


o 


54 


8.8 


51000 


-7.5 


o 


* 


55 


9.1 


55000 


-12.0 


o 


56 


8.9 


20000 


-10.0 


o 


* 


57 


8.9 


8500 


-10.5 


o 


* 


58 


9.1 


6000 


-9.5 


o 


* 


59 




60 


8.8 


41000 


-10.0 


o 


61 


9.0 


51000 


-8.0 


o j 


62 


9.1 


49000 


3.0 


o 


* 


63 


9.3 


9000 


5.0 


o 


* 


64 


9.3 


7500 


-15.0 


X 


65 


9.2 


20000 


-9.0 


o 



[0167] ^9(C^oV vOb, Z.<D$&W<D& £Ll ^fflj^^ftfcfW^ia*, * i>m$tlX 

[0168] t£|Sf51-54, 56, 60— 62HSXW5-X*^ M2<D±7^y^M<D— SflJ^JfeSSrTi 
O m-te^yPffiMbVX, SrO/TiO 92—1. 05(Dfgffl^fc«9, 

3 2 

^»aSim4%WT-Cfc?), Jt^ffi^i. 5—7. 5mVg<^f5IS^t), SrTiO ( 

3 

222)B^^i-5X^[eI^t o -^(D^^S^1000W_hT^^V^5^^«^:-t- 

5.^7{^Lfc^2<?5-fe7^^7l?rs2j. rs3j. rs4u rs5j, rs7j, rsiu, rs 

12J, rsi3j*3j:tJ«rsi6j©V^tt^«rfflV^*3«5,^9l^'f«t5^ &£KefNffi 
[0169] mbfcfcJVC, ^50-efi, SrO/TiO ^/WttfU. 05£jg;L£^2<D-fc^5:$/^ 
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[0170] fdl^r, «*Sf55-Ci* % SrO/TiO ^Vlfc^O. 92^-t?fe^^20-fe7^^^rs 

2 

2 

SrTiO *5J;OTiO (D&mMm&MMVX^Ztcib.mzmmbteZmm'ibtcbZ 

3 2 

o 

[0171] ^57*5J;U?58-Cii, ^M^^im*%^@X.?>m20ir^^^rs8j*5j; 

[0172] t£|Sf59-m, \tmmm&l. 5m /g^-e^m2(D-fe^5/^^^S10J^fflV^ 

5mVg^^^2<Dir^^^rsi4j^fflV^(DT%Q^iSTbfc 0 
[0173] ^3*S^1000^-t?fc^>^2O-fe^^^rsi5jMV^cCD 

[0174] (^^4) 

, ^^^^9^*^J:^m20^^^^^^fflai-§i:it>^. H30-fer5^.y 
[0175] rr-e, ^l^-fe^^^^tciov^T^. ^lofcfcv^ r^io-fe^^jor® 

[0176] ^^^^^^^oVNT«,^10^*3V^, r^^^^^jCDr®^j<Z) 
«a{^i-«J;5^s ^l^bfc^xrG6j*fc^rG23j^ffiV^, r*j(0ffl^ 

[0177] m2<D±7^y?'!fomz.^\,^Xfe,miO\Z.m^X^ tM2<D± : 7^y?}<DmM}<7)M 
\Z7jk1-£?iZ.^ TCTJ (i-^^>, CaTiO )^ci*rST/Tj {rt^^>. SrTiO /Ti 

3 3 

2 

[0178] ^3(Dir^5/^^{c:oV^«, ^10<D^||3^•fe75:^JC>ffl|^C^i-J:5^-^ Cu 
G\Fe O joit^MnO (D^^(D^<thlM&, m^^nA^oT^L 
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[0181] t£*5, mOKlte, HM&&M,fc1rZ>tclt>, ^3^LfcfW6:fc£t^2^Lfc 

[0182] m^. mo\z^tc&m*iz&%m&&±7^ynmm&m^^x. mmmi<DWr 

r f 

[0183] [^11] 







Qffifi 
(GHz) 


*i 

(ppm- 0 C"') 






9.3 


12000 


-12 


O 


DO 


y.o 


16000 


-10 


O 


67 


9.5 


13000 


-6 
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* 68 


9.5 


8000 


-3 
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9.3 


17000 


-9 
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14000 
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* 71 


9.6 


7000 
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16000 


-5 


o 


73 
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[0184] *llK:*5VvCt>* ^10^U7t^3(D-fe^^|&^C0^7JPa^oV^, ^.(DWM 

[oi85] m3<D±^ym^temi£%3mt^xmmirz>h<Dx\ z.tizm\\-rtu-£, 
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[0186] J^Afrtfji-ta, miU^-rXyiC f£|Sf66, 67, 69, 70, 72, 73, 75^<ttJ?76 
fit, -r^^lOOOOGHz^_h<DQfjC^#§r^^-e#^:o ±30ppm-^C" 1 ^rt 

f 

[0187] _h|SK^|-66, 67, 69, 70, 72, 73, 75:&J;T^76&W^S&|Sf78~80te, %$1<D 
*§Pi:L^#,CuO(D-^^r*(c:ov^i*0. 5m*§Bi^T, Fe O O^i^oVN 

2 3 

-cteiMMiroT, ^^t^Mno (D^miz.-D^xittmm&sxTiz.m&fotetfb 

2 

[0188] rtl^^LT, fft|Sf68, 71, 7440^1^77^*51 >T«, ^(Di?^^^^ 
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2 

OIMIL-C30— 50Sfi%. *?m*B O ^-C15— 30m*%, ^ifSrSiO 

2 3 2 

2 3 

mm^i(D^9^y^mM^7omm%^±^^^mm^2<D±y^y^n^6 

SMb«(CuO)Sr^^-r5iMk«l3R'fe95y^»*, !Mbft(Fe O 

2 3 

2 

mimi^um^mm.w-^y^ynm^ 

mttV>r4tk# ! ?tt. Li (Mg, Zn)SiO j$ftffiS:«fWL4»«*B^-e*>5, fflr 

2 4 

itufB^A^^Mm. MgOiSiO tO^-/Wt/>>^ MgO/SiO JtT?, 1. 92—2 
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[10] MsB^^^bn^!>A^^5>^i-§ir7^^if^^^6-13m*%^^ 2>> 
oHfflBIMb^^Sr^^i:i-*-fe95y^»5|5SK). 5-5. 5M%<£t^ If^9 

*&5K=Sr&*. JttiiE^^Xhn>-^J^ SrO^TiO £(£>^/Wt^ SrO/TiO 

2 2 

i£T\ 0. 92-1. 050t><0-C«>S, fSsfcJgl ^IE^Oi^^-fe75y^m^#Jo 
[12] MS2^^^^bnv^^^^^^^i-^-fe^^^f*, MfB^>-^hn^ 

[13] ttflE^^^hn^^A^^^t-S^^y^^Oit^ffi^^ i. 5-7. 

5m 2 /g-cjfcs* tt^i i fcmm&mmfc-ty^yfm&yoo 

srTio (222)mKMirzxmmft\?—y'<Dmft&&*noooM±~e&^ m^m 

3 
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mmm\±±7^y?mte, i5£Ui<Ditmn^%#~rz, m^i6izmm<Dmmm 
[is] mmmmm^^y^mu. 

x(Ba Ca Sr )0-y{(TiO ) (ZrO ) }-zRe O (fcfcU x, y$3 £U?z<DJ£{£ 

a b c 2 1-m 2 m 2 3 

ii^%tfeoT, x+y+z=100-Cfe«9, a+b + c=l, 0^b+c<0. 8, &£TfO 
^m<0. 15T^«9, Re«^r±m5c^0^<i:tl®-e^ 0 )X^tl. itfrlE(Ba 

a 

Ca Sr )0£iif)fB{(TiO ) (ZrO ) JirffffBRe O b<D^/H&&tt (x, y, z)^ 

be 2 1-m 2 m 2 3 

^#(D|H3^-r37Em^ig^^VNT, &A(7, 85, 8), ^B(7, 59, 34), ^C(0 
, 59, 41)*5J:^D(0, 85, 15)^1^5^^ (tctdU &Ab&Bb&&&B. 

SiO %k<Dtf*7*frht£Z>, mi<Dmf&frt. 

2 

. l-25m*lfB^^, mlSE^2(DS'M^Mn^-eO. 5-20^*^^. 

[i9] Huia^fi«#:TO», Li o^sk^t?. mMmisKmm<Dmmm±y^m 

2 

[20] mmmnnvk-ty^ypm^ 

xBaO-yTiO -zReO (fcfcU x, y*5j;t;z©Wii4^%tfeoT, x+y+z 

2 3/2 

= 10(K?fc«9. 8^x^18, 52. 5^y^654oJ:t^20^z^40-efe«9, Re$i^r±|g7C 
^(D^<^lST^§ 0 BaO-TiO -ReO 

2 3/2 

10— 25M;%<£>SiO > 10— 40M;%<DB O % 25— 55M*%OMgC\ 0—2 

2 2 3 

0Mi% (DZnO, 0—1 5M;%<DA1 O ,0. 5— 10fift%<DLi O^oj:U?0- 10M 

2 3 2 
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